The proof-of-principle demonstration of a simple, yet effective method of autocorrelation artifact removal for optical coherence tomography (OCT) is presented using a custom-designed parallel spectral-domain OCT (SD-OCT) instrument. Our real-time method is based on time-averaged sampling of a sinusoidal phase modulation in the reference arm. Unlike other existing methods, our technique can completely eliminate arbitrarily located, arbitrarily strong autocorrelation artifacts.
. Additionally, several computational autocorrelation removal tech-29 niques [17, 18, 19] have also been proposed. Comparing these with our J 0 null 30 method, we find that the most important advantages of our method are: its 31 application to removal of arbitrarily strong and arbitrarily placed autocorre-32 lation artifacts, ease of implementation, and suitability for use with low-cost 33 parallel OCT devices. where S(k) is the source power spectral density, r R is the reference arm 39 amplitude reflectivity, r s (x, y, l s ) is the sample arm amplitude reflectivity 40 density located at a path length l s inside the sample and n s is the refractive 41 index of the sample. The first term in the right-hand side of equation (1) is 42 the DC or reference intensity term. The second term in equation (1) is the 43 desirable one in FD-OCT, and is used to extract r s (x, y, l s ) using the inverse 44 Fourier transform. The third term is the self-interference or autocorrelation 45 term, which is undesirable and causes artifacts in OCT reconstruction. As 46 mentioned above, various methods have been used to minimize artifacts from 47 the autocorrelation term. We find that the J 0 null technique presents a simple 48 and robust way of eliminating this term when phase noise due to vibration 49 or sample motion causes difficulties in implementing phase shifting methods.
50
If the reference arm undergoes a sinusoidal phase modulation, the spectral 51 interferogram in equation (1) becomes
Here, the Bessel function of the first kind J 0 makes its appearance by the 53 use of the series
and
The second term of equation (2) moval by repeated J 0 null subtraction. The process we followed for repeated 101 null subtraction is explained below.
102
In order to bring out signal buried in our noisy acquired data, we re- 
